The objective of this study is to examine the portfolio theory that suggests that diversification can potentially reduce the return variance and the probability of failure of a portfolio. The current study is to investigate the diversification measure by means of Hershman-Herfindahl index, and applies the "diversification index" proposed by Demsetz & Strahan (1997) by scaling systematic risk with stock return variance of individual bank, which implies that as the banking with a high diversification index (a high R 2 ), the fraction of risk stemming from firm-specific factors is small. Next, this study examines the effects of diversification on risk and financial performance respectively, and finally tests the causality between diversification, risk, and financial performance in Taiwan This study provides strong evidence of a link between diversification, risk, and financial performance of banking industry in Taiwan. The empirical examinations suggest that diversification may provide an important motive for risk reducing and performance enhanced for banking industry.
I. Introduction
The global financial environment is experiencing significant change over the past two decade. More recently, a number of countries have experienced banking crises and undertaken significant regulatory change and geographical barriers to competition are reduced. The rapidly changing environment for financial institutions has resulted in increasing research concerned with exploring the behavior and performance of banking industry. In recent years, much research attention has been focused to examination and comparative analyses of banking regulation, structure, behavior, risk and performance.
As the banking industry becomes more global and integrates, the nonbank activities induce diversification has risk-reducing potential. Thus, the importance of diversification translates into risk reductions resulting in different performance accelerate.
Applied the fundamental implication of modern portfolio theory to banking, portfolio theory suggests that diversification can potentially reduce the return variance and the probability of failure of a portfolio. The banking literature tends to assume that diversification, risk, and financial performance go hand in hand. This study demonstrates empirically that this presumption is valid. The objectives of this study including the follows: Firstly, this study investigates the measure of diversification by means of Hershman-Herfindahl index, that is, the ratio of variety activities over the bank's total revenues. Secondly, this study applies the "diversification index" proposed by Demsetz & Strahan (1997) by scaling systematic risk with stock return variance, which implies that while the banking with a high diversification index (a high R 2 ), the fraction of risk stemming from firm-specific factors is small. Thirdly, this study examines the effects of diversification on risk and financial performance, and finally tests the causality between diversification, risk, and financial performance in Taiwan's banking industry during 1993~2001. The ordinary least square (OLS) multiple-regression is applies for examination the effects of diversification on risk and financial performance. Besides, a robust estimation by Yule-Walker estimates for error term autocorrelations is used to control the potential problems caused by outliers.
Furthermore, the weighted least square (WLS) regression for heteroscedasticity variance of the error term is also performed. Finally, the Granger causality testing is used to test the time-lag effect between diversification, risk, and financial performance.
The structure of this study arranged as follows: Section II develops the hypotheses to be tested for this study. Section III describes the empirical model and statistic measure. Section IV presents the empirical results. Finally, the empirical results' implicat ions are concluded.
II. Hypotheses Development and Empirical Model
From the above-mentioned literature and inferences, the objectives of this study is to investigate the diversification measure by means of Hershman-Herfindahl index, the ratio of variety activities over the bank's total revenues. Subsequently, this study applies the "diversification index" proposed by Demsetz & Strahan (1997) by scaling systematic risk with stock return variance of individual bank, while the banking with a high diversification index (a high R 2 ), the fraction of risk stemming from firm-specific factors is small. After that, this study examines the effects of diversification on risk and financial performance respectively, and finally tests the causality between diversification, risk, and financial performance in Taiwan's banking industry during 1993~2001. The above objectives would be obtained by testing the following alternative hypotheses:
To investigate the relationships and causality testing between diversification, risk, and financial performance of Taiwan's Stated -Owned banking and New-Private banking, the empirical models to be estimated in this study to test hypothesis 1~4 are proposed as follows.
The Relationship between Diversification, Risk, and Financial

Performance
Hypothesis 1: The relationship between market risk and total risk of individual bank is positive.
Specifically, while the banking with a high diversification index (a high R 2 ), the fraction of risk stemming from firm-specific factors is little. Thus, more of market risk implicitly represents less of firm-specific risk.
The empirical model to be estimated to test hypothesis 1 is proposed as follows:
( ) means the firm-specific risk, which is represented the diversifiable risk.
Hypothesis 2:
The relationship between diversification measure and risk is negative.
That is, the more of diversification in banking will reduce the operating risk, which implicitly represents higher diversification measure would induce lower operating risk by the banking.
The empirical models to be estimated to test hypothesis 2 are proposed as follows:
Where β means the systematic risk.
DIV means the measure of diversification.
Size means the asset size of the bank.
Z means the dummy variable for the Stated-Owned bank and the New-Private bank respectively, while Z=0 refer to Stated-Owned bank, while Z=1 means New-Private bank.
ε means the error term.
SD (ROA) means the standard deviation of return on assets.
BIS means the capital adequately ratio.
Hypothesis 3:
The relationship between diversification measure and financial performance is positive.
Specifically, the more of diversification in banking will induce the higher of financial performance (ROA, ROE, NIS, PIS, and EPS), which implicitly represents higher diversification measure would induce lower financial risk, and then improve the financial performance by the banking.
The empirical models to be estimated to test hypothesis 3 are proposed as follows: (9) Where ROA means the return on assets of the bank.
ROE means the return on equities of the bank.
NIS means the ratio of net income over its total revenues of the bank.
PIS means the ratio of EBIT (earnings before interest and tax) over its total revenues of the bank.
EPS means the ratio of net income over its total outstanding shares of the bank.
ω means the error term.
Hypothesis 4:
The relationship between risk and financial performance is negative.
That is, the more of diversification in banking will induce the less of operating risk and the higher of financial performance (ROA, ROE, NIS, PIS, and EPS) that implicitly represents higher diversification measure would induce lower financial risk, and then improve the financial performance by the banking.
The empirical models to be estimated to test hypothesis 4 are proposed as follows: 
For the above equation, the null hypothesis is that diversification does not Granger-cause Risk in the first regression and that Risk does not Granger-cause diversification in the second regression.
Besides, this study considers the following simple structural model for the causality testing between diversification and financial performance; the forms of bivariate regressions are as follows:
Where FP means the financial performance of ROA, ROE, NIS, PIS, and EPS respectively.
In addition, for the above all possible pairs of (Div, FP) series in the group, the reported F-statistics are the Wald statistics for the joint hypothesis as follows:
For the above equation, the null hypothesis is that diversification does not Granger-cause Financial Performance in the first regression and that Financial Performance does not Granger-cause diversification in the second regression.
The next section discusses the empirical model and sample selection.
III. Statistic Measure
Sampling Selection and Study Period
The sample of corporations for this study is drawn from the publicly traded securities in Taiwan 
Variable definition
The dependent variables include risk and financial performances in this study. The The formulas used for defining diversification, risk, and financial performance variables, are summarized as follows:
Independent Variable: Diversification
This study proposes the diversification measure by means of the ratio of diversify operating revenue over its total revenues. If the diversification is high, then the ratio of diversification measure is far above the ground too. This is implies that the diversification of operating activity of the bank is high.
The formula used for defining diversification variable that is summarized as follows:
Where DIV means the measure of diversification.
i P means the ith operating revenue over total revenue of the bank.
n means the item number of operating activity of the bank, which including interest income, fees income, gain from sales of note, gain from sale of long-term equity investment, gain from currency exchange, and other income. 
Dependent Variable
Control Variables:
According to Wernerfelt (1984) and Ghemawat (1991) , since the performance variables are not standardized, it is necessary to include the control variables to blunt the effect of differences in corporation commitments, resources, and strategies. As a result, in order to control for these potentially value-relevant cross-sectional differences, the analysis includes the following control variables: bank size (log (Total assets)), and dummy variable for the stated-owned bank and the new-private one respectively.
(1) Bank Size (Size):
In order to determine the size of the sample banks, this study adopts the log of total assets measure the size. 
Statistic method
The ordinary least square (OLS) multiple-regression is applies for examination the effects of diversification on risk and financial performance. Besides, a robust estimation by Yule-Walker estimates for error term autocorrelations is used to control the potential problems caused by outliers. Furthermore, the weighted least square (WLS) regression for heteroscedasticity variance of the error term is also performed. Finally, the Granger causality testing is used to test the time-lag effect between diversification, risk, and financial performance during 1993 to 2001. 
IV. Empirical Results
Descriptive statistics
The Measure of Diversification
The empirical results shows that the average diversification measures based on Hershman-Herfindahl index for stated-owned banking is 26.61%, and 25.18% for new-private banking during 1993~2001. It shows that the stated-owned banking is better diversified than new-private banking. However, better diversification does not translate into reductions in risk for stated-owned banking, the standard deviation is 10.13% and 8.39% respectively.
Insert Table 2 Here
This study also demonstrates a positive relationship between systematic risk and stock return variance of banking industry; the adjusted R 2 shows 20.47% which is implied that the 79.53% of firm-specific risk is diversified away by diversification.
Insert Insert Table 4 Here
The Effects of Diversification on Financial Performance
Besides, the effects of diversification on five kinds of financial performance
show that the more of diversification, the more of ROA, EPS, NIS, PIS, and ROE. ratio, the banking will pursue less risky lending as operating with less leverage, then the less possibility of failure for banking. As a result, their financial performance will be enhanced. That is, the higher the BIS ratio would enhance the financial performance of banking in Taiwan.
Insert Table 7 Here
Finally, the empirical examinations show that the market risk (Beta) and ROE, NIS exist negative significantly relationship. The estimate coefficient of Beta on ROE, and NIS are -4.2214 (p-value is 0.0535) and -4.5353 (p-value is 0.251)
respectively. The results show that the more of market risk, the less of financial performance for banking industry. That is, the higher the market risk would reduce the financial performance of banking in Taiwan.
Insert 
The Causality between Diversification and Risk
The results of Granger causality testing between diversification and risk are summarized as follows:
The result of Granger causality testing between market risk (beta) and diversification shows that the past fourth year of market risk (beta) does cause diversification at the 10% significant level (the p-value is 0.096).
Insert Table 12 Here
The result of Granger causality testing between return variance (sd (ROA)) and diversification shows that the past first, second, third, and fourth year of diversification does cause the variance of ROA at the 1% significant level (the p-value are all show 0.0001).
Insert Table 13 Here
The result of Granger causality testing between BIS ratio and diversification shows that the past second, third, and fourth year of diversification does cause the BIS ratio at the 5% significant level (the p-value is 0.018, 0.041, and 0.05 respectively).
Insert Table 14 Here Accordingly, the diversification of past period does cause the operating risk of the banking industry; That is, there exist the time lag effect between diversification and risk in Taiwan.
The Causality between Diversification and Financial
Performance
The results of Granger causality testing between diversification and financial performance are as follows:
The result of Granger causality testing between diversification and ROA shows that the past first, second, third, and fourth year of diversification does cause the ROA at 5% significant level (the p-value is 0.061, 0.015, 0.026, and 0.044 respectively). Alternatively, the result shows that the past second, third, and fourth year of ROA does cause the diversification at 1% and 5% significant level (the p-value is 0.009, 0.019, and 0.017 respectively).
Insert Table 15 Here
The result of Granger causality testing between diversification and ROE shows that the past first, second, third, and fourth year of diversification does cause the ROE at 1% significant level (the p-value are 0.003, 0.0001, 0.0001, and 0.001 respectively).
Insert Table 16 Here
The result of Granger causality testing between diversification and NIS shows that the past second, third, and fourth year of diversification does cause the NIS at 10% significant level (the p-value are 0.052, 0.081, and 0.079 respectively).
Insert Table 17 Here
The result of Granger causality testing between diversification and PIS shows that the past second, third, and fourth year of diversification does cause the PIS at 1% and 5% significant level (the p-value are 0.009, 0.019, and 0.017 respectively).
Insert Table 18 Here
The result of Granger causality testing between diversification and EPS shows that the past first, second, third, and fourth year of diversification does cause the EPS at 1% significant level (the p-value are 0.003, 0.005, 0.001, and 0.017 respectively). On the other hand, the result shows that the past second, third, and fourth year of EPS does cause the diversification at 1% significant level (the p-value are 0.009, 0.001, and 0.003 respectively).
Insert Table 19 Here Consequently, the diversification of past period does cause the financial performance of the banking industry, and vice versa; That is, there exist the time lag effect between diversification and financial performance.
V. Concluding Remarks
The empirical result of this study shows that the stated-owned banking is better diversified than new-private banking in Taiwan during 1993~2001. Besides, the result demonstrates a positive relationship between systematic risk and stock return variance of banking industry; it implies that diversification would diversify the firm-specific risk.
This study provides strong evidence of a link between diversification, risk, and financial performance of banking industry in Taiwan In addition, the results of Granger causality testing shows that diversification of past period does cause the operating risk and financial performance of the banking industry; That is, there exist the time lag effect between diversification, risk, and financial performance in Taiwan's banking industry.
The empirical examinations suggest that diversification may provide an important motive for risk reducing and performance enhanced for banking industry. + + *** Null Hypothesis: Obs F-value P-value Obs F-value P-value Obs F-value P-value Obs F-value P-value 
